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Our Commentary on the Reference 



An element forming region is formed on the main surface of a 
semiconductor substrate. A transistor including a gate electrode part and a 
pair of source/drain regions is formed on the element forming region. An 
interlayer dielectric film, a silicon oxide film and a silicon nitride film are formed 
on the semiconductor substrate to cover the transistor. A contact hole exposing 
a second one of the pair of impurity regions is formed through the silicon nitride 
film, the silicon oxide film and the interlayer dielectric film. Side wall oxide 
films are formed only on the side surfaces of the contact hole. A storage node 
consisting of a polysilicon film having a prescribed conductivity type is formed in 
the contact hole. The storage node is electrically connected with the second 
impurity region through the contact hole. 
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miBBT^ -t^ h 9 > * &a ? a i ©sa^ueiR rmti 

^«^l^©«®©-^£gffi£#aW?L#^£:ft 

[M«n3] miI3ra?Lttx iiu§3»2©i|ft«i^##-r3 20 
2 CI3«©*^f3«I^Bo 

fcHftRfct" SiSsRS 1 ~ 3 ©V-.-rn*' 1 3ifcf3*S©¥# 
[ft 5 ] BMBfiUHK«s£&SS' U 3 >JR7«« »> , 

c t *tmii-? zm&m i ~ 3 ©v\-fft*» i wct3«© 

^NKMBtKKS. 30 
im&m 6 ] Byf3TS5«fiI©TSi$fc: t: 9 h&ifiB&Z 

BK» Mft#ttK U tHBg 2 ©Sfeg^tc «fc i) b583T§B 

a m&m i~5 ©v^na* 1 a{cg3«©*#^i3fj^ 

So 

tiS*« 7 ] Buf3#&?#f8M»i§# LOCOSffiCiD 
7 NMtltC fcsck "T 3 if 

1 ~ 6 (D^-mif 1 StfclB«©^NIf*S3te&e. 
[H*«8] fflflBft^llM^WMUtrtC#*Ktf 40 

£ £4$8ti: f S m&H 1 ~ 6 ©V^tiA» 1 JHKBfftD 
*^(*I3^B. 

1 ~ 6 <ZH*?ft* 1 *fcS3©©^^E3^B. 
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**** 1 ^m^ft¥fm»mmm.<Damjmtz^ 

X, 

mi«3S& 1 OfMILkEfjm«jBj«*-S ft 2 ©igi:, 
fufBft 1 ©J^l^VfftE3«SM£^-->^U - - 

mflBn?Lrtft^iMafiw®£ia£ft 2 vmmzm 
«-ra^4©xgh x 

mff3«MiK&^ h v^-t vxwffim2(Dimm<D±ffi 

ft:ny*->^U H5f3g8ftra©^SS©»fcBiif3ft2© 
«ISIKSa-r»5©xSi: N 

wiS358?lrt*Hiil3m 2 ©«5gyR*^ Ut5E*t-5 i: i: t> 
^MIB»«ii*a^ J:dK^SK*BJsKt-5^6©x 

1^ 

*©H5g3^*6«5i£m« ttg&atiz tt.t> vimamm 

±KiLW&tiZ «fc -5 ^tt©mif3TaJ«® *»«-T S SB 

7 ©xst ««-r * c i: -r «^M»naBSEB<o 

[Ml^t9ll 1] S9B»3©3yit:*V^ MBMBL© 
?LS*7* h 'J V^7 7-f-fflJi{SS3fclS^©^i:-r 
S £k*«tJ:t51*a 1 0 Kta«©iNW*iBtt&B 

©ssit*ac. 

m i o jut 1 1 fcB*©**f*«tt»««*BtoMtu 
1 3 1 ena«nK«t^ =» >g<bmx-& 5 - 

i:^4^(tkt-a^*«l 0~1 2©wrft*»13lfc:l3« 
©^^f3«i^B©»ii*^. 

HuI3^7©xg{c*v^T^ tufB^SMkrtfcmriBfiiSM 

mx-ftmrz - i: ^^t-r s m&m 1 0 ~ 1 2 ©wr 

1 «CfB«©^N»ff33l)^IB©SiJi*Sr. 
[Mt&S 15] «ut3^ 1 ©xg©B5 % wmrif -fe^ b 

Huf3«3©xglc:*5V>r, UBHI?L<WE«CttBK?' h 
i||lA»(4fi-r S ttS5B3 b «a©«S® #lug3RI?L 

MI3^5©xglc:^v^-r, «namt2®lfiWR7MGfiia 

[at*R 1 6 ] SutajR^KSfJS^L o c 0 s^t * 
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m&m. 1 o ~ 1 5 ov^r^t* i mK&m<D*m&&m<gi 
aio-15 ©vN-rn** i «tc§3®©¥&f*;iatt&B© 

[000 1] 

wv>* sw-r s¥&#f3tst§gfi£>a;a b-r**K$m& 

[0 0 0 2] 

[t**©tfeffi] se#T-tt, *£fl^©fci8iKb;&rfii5« 

-©«^fe«B:a«S3fclS#C^S S^fc bt 
2-133 9 24^©«C, 3>*»b?l|*}&^ 

tr> y 3 >^<bM±ic > y 3 >gMbjgi&«iis u f y 3 
>&fbjg|£* h »yt-fc bt>> y n >SMbK*»:&tt:* 

¥4- 1 3 0 7 2 2§M©i5t, DRAM©fcT*h 
3>** HFLfc«fflHF2- 1 3 3 9 2 44&MfcBBn 

^©*a£fflv^&ffi#^;**.TV">s. 

[0 0 0 3] 

[&W#8?$feb«fcdi:-*-3aiS] lfrbfetf&* DRA 
M©^ftXimiti«{b£Mfc^SCI®bT, g*^ 
if -f bv>©B\ u * *W>*©TS&S 

t: y Mft#J£ia3*iT& 5 COB (Capacitor Over. Bit 
line) ^igfcDRAMAs«fig$nS»^Ctt, 
©J>3ftfe-f K» h&i:©*g&#3B£bS^«fc-5fc:;*bV 

[0 0 0 4] ^eci-c, aaftwoEitfitt. ZA±H2J^. 

&£©&&©& w>Tgg»Ei&g£abTv *^y *-wv> 

[0005] 

[Rss^-rsfcS)©*©] *%ra©*^i3m^s 
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J££*h bT^lRl bT£S*S-£rr S * * y i: & 

xt*&*>m i ©iisti&sviiiifasg i ©«a^n±t:^fig 

3*vfc#^l££goT-;£©ii3f3^*&&ffiSUg©3*®© 

K^L©iiS^B«:a■5^2©^mA J ^fiK$nT43^)^ mi 
10 i3^^y^+y^S/^©mfl3TS5afiiH:^ h3I3K?L*huSB 

sg 2 ©sa^aa*^ bT3<E* hxm&-?i<z>m&^nw& 

l ©S&il8±K&ttfc:fci&;**x-t^s. 

[ooo6] ^m<D^mi^mm&m<D-mmm^^ 
tb^ ii5i3T^«€i&vmifa±gi5a«&i^ ^ft^eti^is 
H*>y3>i8ij&>£&s. 

[0007] #&w©¥&#:i3ia&B©-&«&0dfc:^ 

t ttx fi3fag8?L*^ m&m 2 ©*&&!£##-*-£ ctt^ 
t> *©?ui# 7*b';yy?7-f — ©S3fePBimT©^- 
20 ti&sjvtv^s. 

[0008] #$glE©¥^gaiitiSB©H8«^fc:tb^ 
[0 0 0 9] ##^©*^§3ltgB©-&1$0!lfc::ib^ 

^ks^-s mtsr&mmm x&mznx v^a „ 
[0010] ^m<D^m»mmmw(D-mmmK^ 

»K SiF^MJL©migaffiSS®©ii>*: < fc&Sa&fcBufBVry 
b iSl*s{iB b, «5I3^ 2 ©a&ftmc «t D Sui3T«PS@ £ 

[0011] *mm<D*m<*35mgiw<D-immizii^ 

Hul3fR^9-ffll«ii* J LOCOSSlc:«tD^JS$ti 
fe^^-^H^bPT-^S. 

[0 0 12] *^W©*^B3^t^B©-^^fc*V^ 

[0 0 13] *^W©^f*I3^B©-^«0St43V% 
-Ctt> wfB^^fl-St^ii^milB^^iM©^^^ 

[0 0 14] ^W©*^I3*t^B©©jt^tt. ^ 

bT^ra bT^a^-r * y 
*m#.mm$iw.<DMm?iVkx&^x, m^Tt^Y? 
>i>***m5mi <Dmm*w>m-z& 1 ©xst, 

b5I3^ 1 ®^JK±t«mm*^fiS^S^ 2©xgfc, 
50 7j©HuI3^*fi^»ffit!ta©^ffl©— gPSSffl^*5PI?L* 
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«S3ft5 h h *> milB^SRJifcjfeia^HS «fc -5 fclM* 
©mii3TgP«ffi^^t--5^ 7 oxgt ?£Wr S. 10 
[0 0 15] #ISB;§©^#§3fl:gB©§?ii;f;iS©-«S 

?LS^7* r >; V^i7 7 -©KJarg^Kg^©^*:?- 

[0016] *^W<Z)*^I3^SCDS^&©-® 

*i**v#»as' y ^ *>tz 

[0017] *3§f!8©4^{fcf311I^B©Mi§#i£©-$ 

[ooi8] *ftw<D*m#.fsam!&m(DMm%m<D--m 20 

IK Buiafg7©xgfc:;}3^-?\ HulB#«Ki:«lCmii3« 

[0 0 19] *3BW©^tei3ia3£B©S!B§;&&©-<g 
*Wfc*v%*Ctt, mtm 1 «Dig<DS!k 13887***1* 

UttWU ttB*3«DigK:4si,^ huI3PB?L© 

HfcJBtfU 8HB*5©xSfc*V*T* iiuf3»2©$ftli 

[0 0 2 0] *»?B©iN9{*:|3fl^a©SJg*fe©-« 
HMIfc^Ttt* ijffi^^lSStJg* 5 LOCOSffifci 

[002 1] ##iB©*#ftt3W8B©s®;&ac©-* 

5. 40 

[0022] ^.^m<D^mmmmm.ow^m<o-m 

[00 2 3] 
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flJStSCSbTtM W*—Jlf1tJII&ir*. Vt-oX. * b 
^U^ + y^>^cDTS»Sfil&-'^->^bfclSt:x ft" 
HRTCttJIl ©ffig^mfrtt^^V^IBSSS 

M«K>? r*§l^~b«®fcTS&Sffii:©l8fc+ 

[0 0 2 4] 

[5gW©Hfig©?^ffi] WT> #$BWfcft3¥«#t3fiig 
BXtf* 4>8&&&®vi < ofr©||#:tfj:&Si«6Jfc<gfco 
V^T, Brai*#ISbft#6iMiK:Kill3^-*. £*i£>©2i 

St£rjr tfXKttlCKv bi^©±jglCJKfiR$nsm«GO 
B (Capacitor Over Bitline) $tig©D R AM^w 

[0025] {mi<D$mM®) ft?. miv>mmm 

tz^XWm-fZ* 01~E3«: N 81©mt0&JB©D 
l~03©#0fc::&V>t\ £<M#$*-r«S 07— F 

«&) fc«6fc#lSK:»ofcKliU fifll** try Macao 
[0026] WC> 01 (a) fcjjVTi-Sfcs 09;ltt 

p s©*> u 3 1 ©m^ istt«*£ 2 ±fc, 7 

ttmmmt btsffflL ocossci!)7-f-;n'i 

[0027] #vv??s 7-f— jPF&fcfltSCJi&SvMz 

diii*nTffi«flsitiBje*nfc*?stt»«2 ©^ »; 3 

1 fc;fctt**i8fc**Mb«ibTi'.y 3> 
fttbfltfeJBJA U Mv%t C V D ffiJc i ») nim M 
*.ttU> (P) #K-^**ifc#IS«f 

[0028] ifewtN s/*;=i>ftflsKftiF^8a^ya 

>Ktr7*h>J SV^tlKfK l«9-fcc>i> 

^ >sftmKv#i5A^ u 3 hxv 

[0 0 2 9] &V>T-s >y-b«@5*v^^i:btx y 

- b tm 5 ©w<fB© 5/ y 3 >^#«tR 1 ©^a«jat: 

-f*>ftW:i!)nfi?»*, MX.tCU> (P) 

[0 0 3 0] ^fev^^:^ 01 (b) K^-T«fc-5fcs 
;i/ HBMbR3 £^tr ^> U 3 1 ©£B8CCV 

d »? s/ y 3 >m<m&mm. b. jhdh6«r 8 
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[0031] ltev^■c^ mMimms±£--*<D : *n®>& 
mm 7 (Fwvtfcs) e«r Mae 

mmimm8Ru\zv me±^vzi>m<mi is 
2 4 c vD&fc* dkjp i o~ 5 o nmm&^mmmf& 

[0 0 3 2]«V^ 01 (c) C^1"J:-5^ '>'J3 

v**9M&bfc&, S'U3>Sfl5JBtl 2, J/'J3> 
mtm 1 1 &t«IIH*&ti:Jgl 8SK7>fx^^C±D 

«S#5 0 0~1 2 0 0nmgg, ?lg#2 0 0—4 0 
0nmgIJ:$nt*!), *©{BIS®fcfciu 

5©-HH«s#saibfc»j (El (c) ©£0#J8O x tr 
yM»6<D-«iiW«Hbfct> (01 (c) ©£0# 

R I E^B§fl^T\ CHFi :20ccm, CF, : 
10c cm, Ar: 20 0 ccmCWJJi^ iSAR 
F^y-&8 0 0W> JBE;*J&2 7Pa^ i'UsyfltfbK 
*h> U 3 >&<bl£©aiRit& 2 i:1-5^^T-efro 

[0 0 3 3] &V^, 02 (a) fc. 
^V^Kffl^fcl/S?;* hV**9&0<fb4!!l31bTB*5feb 
fe^ ^hV-^i/^hftl 3rt£#tr><J3>g 
toBIl 2©£®l^>y:3>8Mbl8ll 4£B&P1 0 0-2 

o o nmnmKm.mM&-?Zo 

[0 0 3 4] 12 2 (b) Km-TJinlZ. Z<Dis 

. 'J 3 >Bgfbffi* 1 4 ©£Bfc-> U J >gJbffi* 12S7h-y 

h?Ll 3©ffi!ISB©3»tc$/'jn>^bMl 4SSbt» 
La^ik 1 5 &B£*fg7 0-180 nmSgK^fiKI- 

hi/-g=i>»»MLi 3&^-rai^{c. 01 (c) 
tc^1-J:afc^H/-^J>»»b?Ll 3©4BOTfrg> 
ff-hg&S-frHy h&6©-ggffgtBbT^ ^BS 

masteff-tM f^*— ;n 5fc5g.feEgt>*u dram 
©.* * »j -fe ;i/©«t«B^htf jttf {cottr y- h a«s 5 -fr e 

y hi^6fc^tcMB£»^axH ^-^>>-KglS2 1 

©r^tc%^btf-fe&^stffti±gns, *4b\ mute*- 

vrtsiTtts ¥fr ¥«1R I EgBfcfflV^ CH 
F, : 2 0 c cm, CF< : lOccm, Ar : 200 
c cm, CO : 8 0 c cm, C ( Fi :20c cm©# 
^«tfi^ SARFn9-$8 0 0W N fE*S27P 
a, U 3 >£<blg&*h> U 3 >^bM©SS?ifc* 1 0 £ 
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[0 0 3 5] 02 (c) lCSvt-<fc-5t^ ^ 

—yziyfr*; b?Ll 3W&3£%t-5J:dk:^ub>^b 
Ml 2±KCVT>&K.£t)n§i^mVBs 03*«U> 

(P) *h*-^bfe^^>U3>mi 6S18UP1 0 0 

nmmm£.mmBf&?z>o 

[0 0 3 6] JfeVNTs 03 (a) CijV*-J;$fc % ^>J3 
>g<bBI 1 2 b £ bT> U 3 >M 1 

V^MKbTs #j^S->U3>l^l 6*fiff^©S@JBtt 

io tn^-->^t5. £©fcg, *hv-s>3>**i« 
?li 3&mKxv-At.i&z : FMVD&iWim7 trntfizix 

[0 0 3 7] &Vve< — n>^tlfflVNfe7*M/^ 
* h&MbJBSfcJ: DBfc*bfc^ 03 (b) fc^-fJ; 

* M— yy- H«gg2 1©^B> fiP^bb— 
$>3>**b?Ll 3©±;*g|S{ftfc#-rs*bb-S> 

K»H2i©«Bfc^ #*j)f£j^03' u 3>BflsJft> 

*>U:3>MftJ^l^>y3>gMbM£J&fiSb-t\ 151316 
20 ®&g?ONOl8l3b»&&S§S«^2 2&iJfi&?-S. 
[0 0 3 8] *M"— 3?y — h*«@2 1 

«t a K&m&*s »j 3 b, simis 2 2 * 

^bT^ bv— s?y— K«fii2 1 <Dm$&&nt.ttfa-r z 

2 1> P»(*:JS2 2»V-b;V'7'W-hae2 3*«bT 
[0 0 3 9] Li>»5^ 0^tt«B&bfe^ S^SJi^ 

^K©j&fiK. v4 7ji<DMfS. j i>*nKffi<m$m<DM. 
fS, t^v^frSKDmmm&flHDBfS (d©^2@BSgp 

30 &**i)*)\s®hhbKmWZf&ZtiZ&£i&&^o ) 
^©KXg$JgT> DRAMS^-&5. 
[0040] ±i£© Us *^W©^ 1 ©HJEJeJSfc 

J;dfc-y--f /H 5&Bf&ir2>Z.£K.X.*), mX 

<Dmytm%m&<DTtm£.MfS.-rtiK, * y >^ 

C^fig^ns. t*»*i©i^, $/'J3>®<bJSl l_h 

5 -> u ^ >^bm 1 2 d x 

40 C©^U3>^ibl^l 2^b«> M-i:bT^Un>Bl 
^bMl 4 M*ttx»f >y LT^ b 3 b 
?L1 3©flSSISHSbt^-< ]«**— /H 5 
5. tfc-ptx ^tl)^^/^^^©^ hV— 
2 l*/^->^J5Kbfcl^K:, »mMt-feS->U3>^ 
flsKl 2Tfctti'U3>^blKl l^^tt^v^V^ 
©^§*SltSii:fe<#U f'J3>afcl!WJ' , J3 
V^bKcteS^ft^S^^ns U a >»flsK©*y 

h?Ll 3©a?$T-tt^<^>U3>^bKl 
50 4©MP•r•^*i.fc«)Ca^tt5WTt®<^ ^bV- 
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SS^lfy met* M/-5V-F«B2 1 kcBSfc 
+#£itfeli:* s BI«;* ft 5 £ i: S . 
[0 0 4 1] IPt.x ilO»S§CJ;nHx 7*bU 

5 y MSI 6 t<D<m<Dt£\,^ h - HWS 2 

[oo 4 2] ag 2 <omsm) vki^Xs *mv>% 2 

Vx-Ctts g^bfcm©!£!^ffik|f3«fc:, COBfcii 

>&fb$£l l±fc^;*ftS«^#g&£^T-S&l© 
HSK&^i:ffl?S-r5. m©!Jl«<g©DRAM 

W^BSf-S. 04~06BU »2©£3fiU8!©DRA 
M©t!!3i^*xg«lc^-r«ll»S»fiSST-*5. 04~ 

[0 0 4 3] ^l©*S6^ffii:|Bl«fc, LOCO 
S iSfc ,t t) y -f -)V m<m 3 £ «■ b'O' 'J 3 V**ffc 
£*c 1 ±fc^?ffitt«^ 2 £Bfcg bfc&, SSfS^JSi* 
fg«2Cy-hSffi5 CSir^-b&fblgM) , -*f© 

U Jffflt&ltK8* K<jrH»62KF*n*«5i'U3V 

[0 0 4 4] &\,^X\ 04 (a) Kw-fi.?^ >>>J3 
>${bMl l±fc, nSH*Mk Mitt'J>SP-7b 
fe#|ga5'U3>K2 4§CVD&CJ:>)Kff ( )~ 

[0 0 4 5] 04 (b) fc3V*-«fc-5fc, 7*b 

^i^s^ »; 3 >k 2 4 , ^ 3 >s?fbiK 1 1 Rvmmm 
mms*y t: ?4^y?->y}iz&>)At>-=->in,x. fib 
jja^mymmmi (v-*fc&s) ©&i8©-sP£3 

lil$t5^hU-^>^^ b?L13SMn. £© 
*M/-3>3>*>bM 3tt, 8S£#5 0 0~12 0 
0nmgI^ ?lg#2 0 0~4 0 0 nmU&t^fiXH 
*>, *©fi«IM®fcBu y-b««8 5©HB!l@#StHbfc 
*) (04 (b) ©£0#M) s try h&6©HBSiS#8 
ffibfc!) (04 (b) ©£0#J&) 
[0 0 4 6] &V>T% 04 (c) £7jrt-«fc5fc\ 

^M/-i?n^^ b^Ll 3«^tr^S>>';3 
>m2 4©^®JO';3>^bMl 4£J8I»1 0 0~2 

o o 

[0 0 4 7] 05 (a) {C^-fiSfc, d©^ 
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ML1 3 ©fi8M©#K»U 3 >&flsM 1 4 
•^-f F£*— ;H 5£&ff7 0~1 8 0nmgIK:M 
^"5. C©tf-f ;H 5*^1-5iTfcK«t»)^ # 

* Mx-S>3>** h?L 1 3 fcBfdtt-Sfgfc:, 04 

(b) fcjjvr.fcac^M'— b?u z&mm 
mi»zv—hmm5 j $>vy vuQo-si&Mtii^X'b, - 

ram©* * »; ^©aa^a^coftr'y- bms 
io 5^ty b&6k&fc^j$£ft£;*bi'-^-'-b*a«i 

2 1 fc©ISC$8£b#t.&^*W$ftS. 
[0048] 05 (b ) Cw-T-fc 5 * 

-S>3>** b?Ll 3rt^«1-5«k5Kl#MS^'j3 
>JK2 4±{CCV,DSKl«t»)nS^*6 ! fe> ■«*.«'.)>* 
F-rbfc*B»^ 'J n >K 1 6 *KJ? 1 0 Onmfl 

[0 0 4 9] lfeV%^ 06 (a) fcjjV|-<fc-5fc\ 

>^bK 1 1 h y k b•r^ u ^ >^ i 

6, 2 4(d7*h'jv^7'f-sv ; ent:i^< K^'f 

20 ^y^>^*«Sl/T> #^ffi^»;3>Ml 6, 2 4^3f 
^©«@Bttfc:^^-->^"t-S. d©t;g, xhl/- 
h?Ll 3£iiCTV— Xil^sS^^lllKfUi 

>^ 2 4 k&iSmi' U 3 >& 1 6 t AS-i*:i:«:-oT^ 
©^R©* M^— VJ — Kftti2 l^fiK^ns. 
[0 0 5 0] ^fe\r^T^ 06 (b) tC^-TJtat:, XM/ 

?L1 3©±#gB(ftfc#-rS*hl'-$V-b*«ffi2 1© 
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